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SECTION SURVEYING. 





The question in practical surveying, 
that has been for years a matter of con- 
troversy between Messrs. Hall and 
Barney, and which has been renewed 
in this journal, has excited no small in- 
terest among our Western surveyors, as 
a considerable correspondence, which 
we have not the room to publish, evin- 
ces. Our own opinion tas been solici 
ted, and, although our creed in section 
surveying was pretty clearly set forth 
in the first numbers of Vol. 1 of our 


é { . 
cer nnn 


Journal, yet we propose here to re-state | 


our opinion on the subject, and, as we 


boundaries and the legality of terms 
used in describing property is about as 
carefully canvassed as they are in any 
part of the Union. 

The Government has assumed, from 
the first, that the section is a square, 
each side being eighty chains in length, 
and the enclosed tract containing an 
area of 640 acres. It sides were run by 
direction of the Government, north and 
south, east and west, and whether the 
actual execution of the field work was 
correct or not, the picture or plan of 
the work was accepted as in accordance 
with the governmental requirements, 
and the lines of each section as marked 
on the ground were stamped as the 
correct local meridians and parallels by 
which all future surveys were to be 
governed. They are the “ Due North” 
and the “Due East” of the Government 
as much as the coin (or paper) of the 
country, however debased, is its money 
and no matter what the angle between 
the sectional meridian and the true me- 
ridian may be, we consider that the for- 
mer governs all the surveys in the sec- 
tions of which it is a boundary. 


The subdivision of a square figure 
into quarters is effected by the inter- 
section of lines drawn between the 
centres of the opposite and correspond- 
ing sides, and we make no exception to 
the rule in the subdivision of sections. 
The Government established the half- 
mile, or quarter-section, corners, on 
each side of the section, and it consid- 
ers the section theoretically a perfect 
square, and interposes correction lines 
at convenient distances to bring it as 
nearly as possible to that theoretical 
perfection. The entire plan of the land 
system is essentially geometrical, and 
is built up of numbers of the simple 
square figure called the section, as the 
honeycomb is-made up of its purely 
geometrical shaped cells. 

Having established the quarter cor- 
ners of the section we find the centre 


state it as our own, we know it to be,| of the section by the intersection of 
also, the invariable practice of the best | straight lines drawn between opposite 
surveyors of this city and county, where | and corresponding corners, and in the 
land is perhaps more valuable than in ‘adoption of this rule we believe we 
any other city or county in the public | carry out the letter of the law, the in- 
land States, and where the question of | tention of its makers, do justice in the 


main to the adjacent land owners, and 
use the easiest, the most economical, 
and the most direct method of solving 
the problem of the subdivision of the 
section into quarters. After this is ef- 
fected and the centre established, the 
remaining subdivisions are but a repe- 
tition of the same method, each quar. 
ter section being a separate figure, and 
isolated from the others. In the north 
and west tiers of sections the method 
will vary as the Government plats re- 
quire it, but we do not know of any 
case where an absolute twenty or forty 
chains is to be measured off and the 
balance thrown into the remaining part 
of the section. A comparison of chains 
must Le made every time, and corners 
set at pro rata distances. 

In the subdivision of fractional sec- 
tions we run a line intermediate be- 
tween the fractional sides of the section 
and we think it is the only proper way, 
as nothing but a strictly astronomical 
determination of the location of the 
line could settle the question of its being 
exactly * Due East” or “ Due North,” 
and this there are very tew ordinary 
surveyors who are prepared to do. We 
think Mr. Hawes’ Manual is the best 
work extant on the subject of rectan- 
gular surveying. and we are generally 
in strict accord with him, but from the 
variety of decisions in a single case of 
surveying, in our own practice, which 
has lately occurred, we prefer to take 
the opinion of intelligent practical sur- 
veyors, and our own common sense 
view of each case as it occurs, than 
the hastily conceived, and carelessly 
expressed opinions of the whole staff 
of clerks in the Land Department, 
though the signature of the Commis- 
ioner himself be attached. 

They are not the interpreters of the 
law as regards private practice, and it 
is not to be supposed that in a political 
appointment the question of qualifica- 
tion is often considered. 

Such is our creed in section survey- 
ing. We wish to make it as simple as 
possible and we know that our practice 
is in accord with the majority of our 
best surveyors, and we are earnestly 
laboring for the time when there will 





se oN 


OR ee a EI 


gan en's soy eA BS 
od 


ime is it RT 


hla 


te ge 
to a Naa oe 


Le NRE BE NE” HA nie ern 


intend 
aN IR 








30 


THE ENGINEERING NEWS. 











The Fugineering News 


ee ee 


PUBLISHED MONTHLY. 


MARCH sr5th, 1875. 





TABLE OF CONTENTS. 


The U.S. Survey of the Great Lakes.......... 25 
Fires from Defective Flues...........+.0++..- 26 
Science and the Telegraph, &c..........++e000- 26 
Technical Education. .....-cccccsccsceccscecs 27 
Economical Consumption of Fuel...........-. 27 
Telemeter Surveying......... we Oe Sp eesheties 28 
Magnetism. .....-sccccccccccccses-eccsccces 28 
Practical Mathematics. .........0..e+seeeeees 29 
Section Surveying....-....sseceecescececseeess 30 
Renew Your Subscription..............ssee04. 31 
Note Book. ..cccccccccscccsccccsecccsccoses 31 
Astronomical Notes... .....0-eseeeeeeeeeeees 32 
Greatest Depth of Frozen Soil..........++-.5.. 32 
An early Opinion of Railroads............+++- 32 
Correction of Random Lines .............+-++ 33 
Variation and Vernier Reading...............- 33 
Standard Measurements..........-+e++++0e005 33 
The Solar Compass... ..+.-+++seeeeeeeeeee-ee 33 
The Center of a Section.........0-+eeeeeeeeee 33 
What is Due North ?.......0ceececccccccceees 34 
Subdivision of Fractional Sections............. 35 
Coal Strata of the United States............... 35 
Books Received... ..cccsescscessccvccccesses 35 
Communications Received... ........02e0+-+-+5 36 
The Antiquity of Iron. .....-e.-eeeeeeeeeeeee 36 
The Invention of the Hot Blast............... 36 
A Papal Boundary Line........+---+++++++++- 36 
Accuracy of American Civil Engineering....... 36 
Precious Stones in California. .......+++++++++. 36 





SECTION SURVEYING. 





The question in practical surveying, 
that has been for years a matter of con- 
troversy between Messrs. Hall and 
Barney, and which has been renewed 
in this journal, has excited no small in- 
terest among our Western surveyors, as 
a considerable correspondence, which 
we have not the room to publish, evin- 
ces. Our own opinion tas been solici 
ted, and, although our creed in section 
surveying was pretty clearly set forth 
in the first numbers of Vol. 1 of our 


é { . 
cer nnn 


Journal, yet we propose here to re-state | 


our opinion on the subject, and, as we 


boundaries and the legality of terms 
used in describing property is about as 
carefully canvassed as they are in any 
part of the Union. 

The Government has assumed, from 
the first, that the section is a square, 
each side being eighty chains in length, 
and the enclosed tract containing an 
area of 640 acres. It sides were run by 
direction of the Government, north and 
south, east and west, and whether the 
actual execution of the field work was 
correct or not, the picture or plan of 
the work was accepted as in accordance 
with the governmental requirements, 
and the lines of each section as marked 
on the ground were stamped as the 
correct local meridians and parallels by 
which all future surveys were to be 
governed. They are the “ Due North” 
and the “Due East” of the Government 
as much as the coin (or paper) of the 
country, however debased, is its money 
and no matter what the angle between 
the sectional meridian and the true me- 
ridian may be, we consider that the for- 
mer governs all the surveys in the sec- 
tions of which it is a boundary. 


The subdivision of a square figure 
into quarters is effected by the inter- 
section of lines drawn between the 
centres of the opposite and correspond- 
ing sides, and we make no exception to 
the rule in the subdivision of sections. 
The Government established the half- 
mile, or quarter-section, corners, on 
each side of the section, and it consid- 
ers the section theoretically a perfect 
square, and interposes correction lines 
at convenient distances to bring it as 
nearly as possible to that theoretical 
perfection. The entire plan of the land 
system is essentially geometrical, and 
is built up of numbers of the simple 
square figure called the section, as the 
honeycomb is-made up of its purely 
geometrical shaped cells. 

Having established the quarter cor- 
ners of the section we find the centre 


state it as our own, we know it to be,| of the section by the intersection of 
also, the invariable practice of the best | straight lines drawn between opposite 
surveyors of this city and county, where | and corresponding corners, and in the 
land is perhaps more valuable than in ‘adoption of this rule we believe we 
any other city or county in the public | carry out the letter of the law, the in- 
land States, and where the question of | tention of its makers, do justice in the 


main to the adjacent land owners, and 
use the easiest, the most economical, 
and the most direct method of solving 
the problem of the subdivision of the 
section into quarters. After this is ef- 
fected and the centre established, the 
remaining subdivisions are but a repe- 
tition of the same method, each quar. 
ter section being a separate figure, and 
isolated from the others. In the north 
and west tiers of sections the method 
will vary as the Government plats re- 
quire it, but we do not know of any 
case where an absolute twenty or forty 
chains is to be measured off and the 
balance thrown into the remaining part 
of the section. A comparison of chains 
must Le made every time, and corners 
set at pro rata distances. 

In the subdivision of fractional sec- 
tions we run a line intermediate be- 
tween the fractional sides of the section 
and we think it is the only proper way, 
as nothing but a strictly astronomical 
determination of the location of the 
line could settle the question of its being 
exactly * Due East” or “ Due North,” 
and this there are very tew ordinary 
surveyors who are prepared to do. We 
think Mr. Hawes’ Manual is the best 
work extant on the subject of rectan- 
gular surveying. and we are generally 
in strict accord with him, but from the 
variety of decisions in a single case of 
surveying, in our own practice, which 
has lately occurred, we prefer to take 
the opinion of intelligent practical sur- 
veyors, and our own common sense 
view of each case as it occurs, than 
the hastily conceived, and carelessly 
expressed opinions of the whole staff 
of clerks in the Land Department, 
though the signature of the Commis- 
ioner himself be attached. 

They are not the interpreters of the 
law as regards private practice, and it 
is not to be supposed that in a political 
appointment the question of qualifica- 
tion is often considered. 

Such is our creed in section survey- 
ing. We wish to make it as simple as 
possible and we know that our practice 
is in accord with the majority of our 
best surveyors, and we are earnestly 
laboring for the time when there will 








THE, ENGINEERING NEWS. 


31 


_ 


be but one method, and one interpre- 
tation of the law as it stands, and we 


think that it is by these discussions 
of the subject that doubts are dis- 


pelled and the minds of surveyors are 
made up as to the method they will 
adopt on principle, and so we grad- 
ually approach nearer to the time 
when uniformity of practice will reduce 
to a-minimum the charges of incompe- 
tency against the profession, and a 
principal source of litiyation be cut off. 





RENEW YOUR SUBSCRIPTION. 





The present number is the twelfth 
regular issue of our journal, and with it 
a number of subscriptions cease. We 
refer our subscribers generally to the very 
practical character of our publication thus 
far, and we feel assured that they will 
agree with us in our assertion that we 
have conveyed to them, a large amount of 
information on the very subjects in which 
they are interested, and which they could 
not obtain from any other source, and 
that it has been at a very small cost in- 
deed to them. Our journal was started 
in “ hard times” and has been promptly 
issued each month, notwithstanding the 
continued depressed financial condition 
of the Engineering profession and the 
lines of business that look to it for sup- 
port, and now that the season for active 
engineering operations is at hand, we are 
making our arrangements for more fully 
carrying out the programme to which we 
pledged ourselves in our January issue. 
We claim that our journal zow gives 
more of strictly professional information 
on the subjects in which engineers 
and surveyors are interested, than all the 
other journals of this country together. 
We have increased the size of our pages, 
diminished the size and increased the 
amount of solid set type, have given a 
better quality of paper, and with all this 
have reduced the price of the subscription 
to suit the times and give no engi- 
neer or surveyor a chance to excuse him- 
self from subscribing on the score of not 
being able. As our journal becomes 
more widely known and appreciated, it is 
enlisting the attention of some of the Jead- 
ing scientific men of the day, and we can 
confidently promise contributions during 
the coming season from some of the most 
eminent engineers and scientists in the 


country. 


We call attention also to the real inter- 
est that has been developed among sur- 
veyors, and which is increasing so rapidly 
that many communications on subjects of 
every day experience have to be delayed 
from month to month before they can be 
published with our now limited space. 
We wish it always to be kept in mind 
that personally we are interested in the 
prosperity of the profession, and that our 
income is entirely derived from our labors 
in field and office. We are always ready 
to shoulder our Transit, or to drag our 
chain, when our services are solicited, and 
we are equally, if not more so, interested in 
learning “ something new,” or old either, 
in practice, with every engineer and sur- 
veyor in the Union. We solicit, there- 
fore, the renewal of all expiring subscrip- 
tions, and that they be sent forward 
promptly that we may know what to cal- 
culate upon for the next issue. The 
amount due to complete the present vol- 
ume is seventy-five cents for each subscrip- 
tion now expiring, a sum so small that we 
can but feel assured that mot one of the 
many friends who have journeyed with 
us thus far will want to drop out, and 
miss the first sight of the new regions of 
which we are making as yet but prelimi- 
nary surveys. 


Note Book. 





The season for the renewal of engi- 
neering and surveying operations, both in 
field and office, is drawing near; the 
general business prospects of the country 
are improving, and we think jit is not un- 
reasonable to expect for the profession an 
improvement on the past season. We 
have personally felt the severity of the 
hard times and do not expect soon to see 
the same order of things as existed in the 
days when real estate “ bonanzas ” were 
being developed almost weekly on the 
boundless prairies, or in the unfathomable 
sloughs of Cook County, but we do look 
for a fair demand for the services of sur- 
veyors and engineers. 

We will issue large extra editions of 
Tuer ENGINEERING News during the 
spring months, and will guarantee that a 
copy of our paper is sent to the Superin- 
tendent, Purchasing Agent, Master Me- 
chanic, and Chief Engineer of every Rail- 
way in the United States and Canada, 
besides being sent to large numbers of 
other engineers, manufacturers, real estate 
dealers, architects, and people engaged in 








similar business. We claim then that as 
a means of reaching those men with pro- 
fessional services to offer, or goods to sell, 
our journal is the very best in the country, 
while our rates are so low as to be within 
the means of the “ hardest up” man on 
the continent. 


Notes” 
will be a prominent feature of our journal. 
It will be under the direction of S. W. 
Burnham, Esq., an “ amateur astronomer,” 
as he modestly styles himself, of this city, 
but whose reputation in Europe, and in 
scientific circles in this country, is that of 
being one of the most laborious and ac- 
curate observers of the starry phenome- 
na, and has won for him an election to a 
Fellowship of the Royal Astronomical 
Society of London. In connection with 
the “ Notes” by Mr. Burnham, a consi- 
derable space will be devoted to practical 
astronomy as applied to surveying and 
navigation. 


Hereafter our “ Astronomical 


In our next number we will commence 
the publication of a series of articles on 
“ The Public Works of Chicago,” under 
which title we will present to our readers 
practical examples of City Engineering, 
as the construction of sewers, water sup- 
ply, street paving, house drainage, con- 
struction of viaducts and bridges, etc., and 
will illustrate each article with full detail 
drawings, besides giving the specifications 
in use in Chicago, so as to make the 
articles of genuine practical value to any 
engineer who may feel disposed to use 
them. We will be assisted by tne Engi- 
neering Department of this City so as 
to ensure accuracy of statement, and to 
bring forward the many details of con- 
struction, which are known only to those 
engineers to whom daily practice renders 
them familiar. These articles of them- 
selves will be worth many times the price 
of our subscription. 





Ir would seem as if the days of iron 
rails were numbered. Railroads that can 
afford it—and the difference in price be- 
tween fair iron rails and Bessemer steel is 
now but little—will hereafter re-lay their 
track with steel, which has proven so 
much more economical. Roads with 
light traffic, and those that financial con- 
dition compels so to do, will use iron still, 
but even on these it will probably be 
found full as cheap in first cost to use a 
light steel rail, and much the cheapest in 
the end. And yet a good iron rail has 
more wear in it than is generally sup- 
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Astronomical! Notes. 





PREPARED FOR THE ENGINEERING NEWS BY 
S. W. BURNHAM, F. R. A. S. 





At the December meeting of the Royal Astronom- 
ical Society, the Rev. E. L. Berthon, a well known 
amateur astronomer, and the inventor of several val- 
uable improvements in scientific apparatus, exhibited 
a new form of equatorial mounting for the telescope, 
invented by himself, which he calls the “ Equestrian 
Equatorial.” A telescope without an equatorial 
movement and circles by which it can be directed at 
night or day to any object, the right ascension and 
declination of which is known, is very much like a 
compass without sights. The object of this new 
form of stand is to bring a mounting. which will 
answer all practical purposes, within the reach of a 
large number of observers whose means will not ad- 
mit of the purchase of the expensive form heretofore 
only supplied. One reflector of Ig inches aperture 
had been mounted in this way, and it seemed to be 
the best as well as the cheapest method of mounting 
large telescopes ; when desired, a driving clock could 
be easily attached. 


Dr. Herman Schultz has been for some time en- 
gaged in the work of re-observing the nebulae of Sir 
John Herschel’s great catalogue, and determining the 
the positions with far greater accuracy than has been 
heretofore done, using for the purpose the 13-feet re- 
fractor of the Upsala Observatory. In the January 
number of the Monthly Notices of the Royal Astro- 
nomical Society he gives a catalogue of 500 nebulae 
whose places have been ascertained by micrometrical 
measurements from known stars. This list includes 
a good many that have been discovered since the publi- 
cation of Ierschel’s General Catalogue in 1864. 


Prof. Ormond Stone of the U.S. Naval Observa- 
tory, has a communication in the last number of the 
Astronomische Nachrichten, giving a new method for 
the correction of the orbit of a planet. Prof. Hol- 
den also gives a series of observations of Juno made 
with the Washington 9-6 in. refractor. It will be re- 
membered that Mr. Stone was formerly assistant ob- 
server at the Dearborn Observatory of this City. 


Prof. Newcomb has been sent to Europe by the 
Trustees of the Lick Observatory fund for the pur- 
pose of examining the different kinds of optical glass 
suitable for the great refractor. He will bring back 
with him specimens of the glass obtained from the 
leading English and French manufactures, and when 
cut into prisms, their comparative merits will be rig- 
idly tested by spectroscopic and other methods. As 
the Lick telescope will be nearly twice the aperture 
of the largest telescope now made, it is important 
that the best material should be obtained for the ob- 
ject glass the perfection of which determines abso- 
lutely the whole practical value of the instrument. 


During the past season, Prof. E. S. Holden has 
been making an extended and careful study of the 
satellites of Uranus with micrometrical measurements 
trom the planet. Ina recent paper read before the 
Royal Astronomical Society, he has shown that it is 
at least highly probable that Sir William Hesrchel, 
about the commencement of the present century, 
saw the two interior satellites, the discovery of which 
is generally credited to Lassell, in 1847. Prof. Hol- 











den has examined with great pains Herschel's obser- 
vations, and finds that these two satellites occupied 
substantially the places of the supposed faint stars 
detected by the discoverer of the planet itself. 


An amateur astronomer of this city, announces 
in alate number of the Astronomische Nachrichten 
that he has discovered with his 6-in. refractor, 
a close companion to the bright star # Leporis. 
This star was observed by Sir John Herschel 
at the Cape of Good Hope with a 20-foot  re- 
flector, and only a small companion seen at a distance 
of 70° from the larger star. ‘The new companion is so 
close as to be almost lost in the rays of the principal 
star, being only about 2° from it in direction of 270°. 


The annual volume of astronomical and meteorolo- 
gical observations of the U. S. Naval Observatory 
has just been issued. It is a substantial work of 
nearly 600 pages, and contains the records of obser- 
vations with the Transit and Mural Circles, and the 
smaller equatorial made in the year 1872. A cata- 
logue of 700 stars arranged in order of Right Ascen- 
sion with the precessional variation is given. The 
volume also contains a lengthy series of elaborate 
tables prepared by Prof. Eastman, of instrumental 
constants and corrections for the reduction of transit 
observations, which will doubiless be of value to 
many not engaged in practical astronomy. There is 
also a detailed report of the determination of the dif- 
ference of longitude between Washington, Detroit 
and other points. 


Mr. John Williams, for more than forty years the 
Assistant Secretary of the Royal Astronomical So- 
ciety, died on the 3d of December, at the advanced 
age of 78 years. He was an accomplished linguist, 
and particularly learned in the ancient languages, in- 
cluding Arabic, Hebrew, Chinese, and the hierogly- 
phic inscriptions of the early nations. His lectures 
and writings on astronomy, mathematics, electricity, 
botany, geology, Egyptian hieroglyphics, and other 
abstruse subjects, have a permanent value. Although 
he did not commence the study of Chinese until he 
was 50 years of age, he thoroughly mastered it, and 
was familiar with the scientific and literary produc- 
tiuas of that country. His ‘‘Observations of Comets 
is a most valuable record of obser- 
vations extending far back of the Christian era. 


by the Chinese, 





It is well known that the planet Mars, in the tele- 
scope, is seen with well defined markings, lights and 
shades, and presents an appearance very similar to 
what the earth, if viewed from a point equally remote, 
might be expected to show. The proportion of land 
to water on the earth is reversed in Mars, and there 
all the seas are lakes, assuming the dark portions to 
represent water. These seas, continents, islands, ete., 
have been given names, and astronomers speak of 
Laplace Land or the Dawes Ocean, as the geographer 
refers to the Black Sea or the Kingdom of Brazil. A 
small instrument will show the icy region of the poles 
and the general arrangement of the larger divisions, 
but a powerful glass is necessary for the study of mi- 
nute details, with the planet in opposition. M. Quetelet 
of the Brussels Observatory, has recently published 
a memoir, giving the results of our present knowl- 
edge of Mars, and directing attention, in a series of 
carefully prepared queries and notes, to numerous 
details requiring further telescopic examination, 


Prof. T. H. Safford, Director of the Dearborn Ob- 
servatory, is at the Beloit College this winter, teach- 
ing astronomy and mathematics. The observatory 
here is so out of repair that it is quite impossible to 
use the great equatorial at all, and there is no fund 
for the support of the Astronomer in charge, so that 
the work with the meridian circle has been almost 
entirely suspended since the great fire. Prof. Safford 
has had to depend upon outside work, and to post- 
pone the completion of his zone of stars belonging to 
the great catalogue now in course of preparation by 
the leading observatories of the world. 


The March number of the POPULAR SCIENCE 
MONTHLY contains an article by Miss Converse on 
the observations of England, giving a brief history of 
the leading institutions and the nature of the work 
in progress. 





Createst Depth of Frozen Soil. 





At a time when the ground is frozen to a greater 
depth than has ever been known in this country, it 
may not be uninteresting to record some observations 
on the greatest depth of frozen earth known. 

In the year 1843 an expedition was fitted out by 
the St. Petersburgh Academy of Sciences to deter- 
mine accurately the temperature of the ground, and 
the thickness of the subterranean frozen soil in the 
high latitudes of Siberia. Numerous borings. were 
made, but the principal observations were taken in a 
shaft at Jakutsk in 62° 2’ N. lat. This shaft was 
commenced in 1828, by a Russian merchant, Fedor 
Schergin by name, Cashier to the Russian-American 
Trading Company, and although only frozen earth 
was found, it was continued up to 1837, at which time 
it had reached a depth of 382 feet below the surface 
of the ground, when also the observations by Med- 
dendorff were taken. 

The mean annual temperature of Jakutsk was de- 
termined at 13°.7 Fah. In July and August the mer- 
cury rose as high as 77° and 84°.6 Fah. for fourteen 
days consecutively, while for 120 consecutive winter 
days, from November to February, it fell to — 43°.3 F. 
and — 69°F. ~ 

In Schergin’s shaft the mercury rose from 17°.13 F. 
at 50 feet below the surface to 26°.60 F. at 382 feet, 
and after careful consideration 1° F. of increase was 
allowed for every span, being from 44.5 to 52 feet, 
according to which the lower limit of frozen earth, or 
that point nearest 32° F., would be 652 or 684 feet 
below the surface. 





AN Earty OPINION oF RAILROADS.—An old copy 
of the English Quarterly Review, of the year 1819, 
contains an account of a scheme for a railroad, on 
which it is proposed to make carriages run twice as 
fast as stage-coaches. The editor evidently tailed to 
appreciate the idea, or to believe in its possibility, for 
he comments upon it in this wise: ‘ We are not 
partizans of the fantastic projects relative to estab- 
lished institutions, and we cannot but laugh at an 
idea so impracticable as that of a road of iron upon 
which travel may be conducted by steam. Can any- 
thing be more utterly absurd or more laughable than 
a steam-propelled wagon, moving twice as fast as our 
mail coaches? It is much more possible to travel 
from Woolwich to the Arsenal by the aid of a Con- 
greve rocket.” 
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Correction of Random Lines. 





Mr. Epiror.—-The rule which I adopt for the 
correction of random lines is, for mile lines I multiply 
the “falling” in links by .43, for half mile lines by .86, 
and for quarter mile lines by 1.29; the result is in 
minutes and decimal] parts of a minute, and is suffi- 
ciently accurate for ordinary compass surveying. my 
usual plan, however, is to correct back by setting off 
accurately calculated ordinates from my random line, 
which I run very straight and on which I leave 
ranges every 40 rods. J. Van B., Tipton, Ind. 








Variation and Vernier Readings. 
Mr. EDITOR. ——- 


Dear Sir:—I.am considerably interested in the 
controversy between Halland Barney. Our “ Michi- 
gan Association of Surveyors” took sides with Halla 
few years ago, and I have always so practiced, and it 
seems to me the only practical way for us with the 
ordinary instruments. It would be very difficult, it 
seems to me, for one or two men to agree in a due N. 
and S. line short of ustronomical instruments—the 
needle, certainly, in a line of any length, cannot be 
relied upon. Then, what is the use? The law in 
this respect had better be amended. It is not equit- 
able, as well as being impracticable. 

I hope you will get the MATHEMATICAL DEPART- 
MENT developed into working order; I would like to 
see a solution to the following: Suppose a post one 
yard in circumference and a horse to be fastened to it 
by a rope Ioo yds. in length, how far must the horse 
travel to wind up the rope allowing nothing for the 
increase of post in winding? 

Allow me to make the following suggestion for 
the use of the profession : 

I think we should recognize and agree on the use 
of the two terms “ variation” and “ vernier reading.” 
The first denoting the magnetic declination of the 
needle from the terrestrial meridian which is required 
by law to be entered on all plats and county records, 
and the “vernier reading” which is an adjustment of 
the compass conforming to the individual peculiarities 
of the line or lines under consideration, and which is 
of more real importance to the subsequent surveyor 
than the other. The U.S. Deputy Surveyor erred, I 
think, in this respect, at least in sAzs State. Thus 
on a Town corner, on one day, in running the line 
North, they would enter on the Notes, “ Var. 5° 15/.” 
Next day, perhaps, in running from the same point 
west, they would enter “ Var. 5° 30’.”. Now the Var. 
is supposed to be constant, and should be so recog- 
nized (only as we allow for diurnal and annual 
changes), but in practice we find the Government 
lines running on courses Very various, and this feature 
should be particularrzzed and understood by the simple 
term vermier reading. 1 deem this a very important 
idea, and hope you will give it prominence. In the 
“Record Book,” the County Surveyor should in the pre- 
face note the variation at what time and place and 
method of observation, then, after every individual 
record, simply note the vernier reading. A. f. ¥. 





Mr. EpiTor: 

In Vol. 1, No. 6, on first page of your valuable 

per, is “Rule for the correction of the course of 

andom Lines,” in which you say, “with a variation 
of 7° E.” May I be allowed to ask, through the me- 
dium of your, paper, what is meant by the language 
quoted? I think I know what the word “ variation,” 
according to Webster, means ; and think I know what 
the angle, or arc, between a true meridian line and the 
north end of the compass needle is properly called, 
but I confess.I do not know what the above language 
isintended to mean. Do you mean that the declina- 
tion of the needle, or “variation,” if you like it better, 
in the example was 7° E? or do you mean that the 
COURSE you ran from the { post on the north line of 
the Section to the % post on the south side of the 
Section was S.7° E? I understand that all possible 
lines have a course, or direction, but I cannot under- 
stand that a LINE can have a variation. 

The Course of a line can always be given, if by the 
compass, as, N. 10° E.or W., or S. 10° E. or W., as the 
case may be; and if by theodolite or transit, where 
the numbers read around the circle, then 360° is north, 


| 





ee 


] 
and all other courses can be read between 0.00° and 
360°. 

Please give the above a place in your paper, with or 
without comment, it may call forth some discussion, 
in which I am interested. W. L. C.,Civ. Eng 





Standard Measurements. 
McKInney, Texas, Feb. 28, 1875. 
Mr. Epiror: 

I am somewhat in the “back woods,” but always 
take an interest in anything that pertains to the pro- 
fession, of which I have the honor to be an humble 
member. 

In answer to “1.Q.,” of Madison, in the NEWs of 
February, I would respectfully state that there is a 
law in this State to secure uniformity in the courses 
and measurement of lines by Surveyors—the same as 
follows : 

Sec. 1. That the district or county surveyors of 
the several counties of this State, in order to secure 
uniformity in the courses indicated by the different 
surveyors’ compasses or other instruments used within 
their several jurisdictions, shall, in some convenient 
place at their respective county seats, establish a true 
meridian, by a substantial monument, to be erected at 
the expense of the county, and shall adjust or cause 
to be adjusted, to the said meridian all such instru- 
ments before being used within their respective juris- 
dictions, and shall keep in their offices a standard 
chain of the true measurement of ten varas, to which 
all chains used by themselves, or their deputies, shall 
be adjusted before using in the measurement of lines. 

Sec. 2. That all surveyors shall be held responsi- 
ble to parties interested for any costs that may accrue 
in rectifying any errors that may occur in their work, 
by reason of neglect or failure to comply with the re- 
quirements contained in the first Section of this act. 

Think “1. Q.” a little severe on what he terms 
practical surveyors, and that the office of County Sur- 
veyor is a positive injury. I can’t exactly agree with 
him. I can’t well see how the surveying in this State 
could well be done without some legal authority, as 
the public lands are controled by the State. My 
knowledge of the mathematical skill and intelligence 
of County Surveyors in this State, does not exactly 
corroborate his statement. I know that there are 
some exceptions, but the most take a pride in the 
profession, and take an interest in such a Journal as 
the News, in which I am much interested, and espe- 
cially in the dissemination of such information as is 
contained in the column of “ Law and Legislation. 

Yours respectfully, 
T. B. W., Co. Sur. & N, P. 








The Solar Compass. 





Des Moines, IOWA., March 4, '75. 
EpITOR ENGINEERING NEWS. 

Your correspondent J. B. D., of Ann Arbor, Mich., 
under date of January 18th, wishes to learn from 
those who have had experience with the Solar Com- 
pass, the nature and extent of any trouble they have 
experienced. Having, as U. S. Deputy Surveyor, 
used a Solar Compass (manufactured by Gurley, of 
Troy, N. Y.,) for the survey of several hundred miles 
of line, and being particularly acquainted with the 
magnetic compass, I have to say, that the difficulty 
of setting a flag twice in the same place with the solar 
compass is no greater, under favorable circumstances, 
than that of setting the flag with the magnetic com- 
pass; that is a feat that I regard as impossible, with 
either the solar or magnetic compass. It is my opin- 
ion, based upon experience, that with ordinary instru- 
ments, either magnetic or solar compass, assuming the 
instruments to be in perfect adjustment, in every single 
observation, there is a probability of error, of from 
one to two minutes of arc. Hence it is not surpris- 
ing that J. B. D. could not set a flag twice in the 
same place. 

One inch, at a distance of one hundred yards is 
about one minute of arc. Hence, in setting a flag 
with either a magnetic or solar compass, at a distance 
of 100 yds., the second trial would be likely to differ 
from the first, a distance of about two inches. This 


| affects the Solar Compass. 


















| however is a slight error when compared with that 


which may result from the daily variation of the 
magnetic needle, a disturbance which in no way 
But besides the daily 
variation, which is somewhat irregular, I have ob- 


| served a paramount local deflection of the needle 


amounting to 24% degrees, and without any obvious 
cause occurring between two stations only a mile 
apart. For these reasons, in primary surveys, I 
regard the Solar Compass as an almost indispensable 
instrument. The objections to its use in subsequent 
surveys are the following : 

Ist. It can only be used when the sun shines. 2nd, 
It can only be depended upon when the sun is at 
least 10 degrees from the meridian, and to degrees 
above the horizon. 3rd, In every observation it must 
be ACCURATELY levelled, which necessarily occupies 
some time. Hence, when sights have to be taken 
frequently, it is impossible even on a clear day to do 
as much work with ihe Solar as with the magnetic 
compass. 

In conclusion I will remark that the only reason 
why a solar compass in perfect adjustment will not 
give ABSOLUTELY accurate results is the known im- 
perfection of our senses; that is, their inability to 
appreciate very slight variations. J. E. Hi. 





The Center of a Section. 





Tieton, IND., Feb., 1875. 
Mr. EpIror: 

Dear Sir :—Sometime ago I sent you an explanation 
of my method of correcting random lines. I will 
now state in a general proposition what I wish to 
prove concerning the subdividing of sections, viz :— 
All sections which. are not fractional, 
divided so as to make equal areas. In proof of this I 
offer the following: It is the intention of legislators 
that their laws shall be founded on justice, and know- 
ingjthat nothing but equal areas would be justice, Con- 
gress aimed to secure that point by enacting the law 
of Feb. 11, 1805, which is manifest from the latter 
part of the first section, which says: “And the cor- 
ners of half and quarter sections, not marked on the 
said surveys, shall be placed as nearly as possible 
equidistant from those two which stand on the same 
line,” In all sections there is a center line running 
both north and south, east and west through the sec. 
tion; and in locating the centre corner, the law is 
very specific; it says the corner shall be placed as 
nearly as possible equidistant from those two corners 
which stand on the same line. Each two opposing 
half-mile corners stand on a corresponding line pass- 
ing through the <entre of the section ;. hence the cen- 
tre corner should be located at a point equidistant 
from each two opposing half-mile corners. But how 
shall that be done? The 2d section, although speak- 
ing of lines, tells it. Run a straight line from one. of 
the half-mile corners*to the opposite corresponding 
corner, measuring very carefully, and place a tempo- 
rary corner equidistant from each; then run another 
straight line from one of the remaining half-mile cor- 
ners to the opposite corresponding corner, measuring 
very carefully as before, placing the temporary corner 
equidistant from each of the last opposing ‘corners, 
and still keeping it equidistant from each of the first 
two opposing corners. A centre corner thus located 
fills the law, and as nearly as possible, does justice to 
the land owners, But you oben the corner is not 
on a direct line between the two corners at each end 
of the line. True, and the half-mile corners are not 
on a direct line between their corresponding section 
corners, yet the section lines are said to be straight. 
But in my knowledge the half-mile corners lack from 
one to one hundred and fifty-seven links, in this 
county, of being on a direct line between the section 
corners. Still the law says they shall stand. 

The law does not say that the center corner shall 
be on a direct line between the two Opposing corners, 
but it does not say that it shall be eguidistant from 
each, which, in this county (Tipton), is equal to say- 
ing that it will not be on a direct line, yet we know 
that this line will be nearer straight than one of the 
exterior lines, unless it should happen that the exte- 
rior lines were straight, which is seldom the case. If 
we place the centre corner at the intersection of 


should be 
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straight cross lines, as you contend, we not only vio- 
late the first section of this law, but do injustice to 


the land owners ; for it is impossible to have exactly | 
straight cross lines, and equidistant corners. But if | 
we work according to the plan I have suggested, we | 


fill both sections of the law, and also do justice to 
the land owners. 


It would seem, from reading the second section 


alone, that it sustains your theory; but if we remem- | 


ber at the same time the reading of the latter part of 
the 1st section, we must put some other construction 
on the 2d. In my opinion its makers had a double 
purpose in view. 1st. To prevent the’ practice in 
some States of running a zigzag line any direction 
the owner wished, sometimes making eight or more 
corners to one tract of land. 2d. To ‘prevent the 

ractice of commencing at a half-mile corner and run 


in one direction forty chains, then making a right | 


angle and running to one of the other half-mile cor- 
ners, and call the land enclosed in the survey a quar- 
ter section. There has been some of the latter kind 
done in this county, but fortunately the corners were 
marked in such a way as to be entirely lost in a few 
years. Even yet, sometimes the land owners ask me 
if I cannot commence at one of the half mile corners 
and do as before described, without the trouble of 
running each way through the section. 
As a witness, to prove my proposition, I refer to 
S. V. Clevenger, U. S. Deputy Surveyor, who, in a 
rivate letter, states that the U. S. Commissioner of 
Public Lands will sustain the equal area system. 


J. Van B. 





What is Due North ? 





Waupaca WIs., Feb. 15, 1875. 
Mr. Epiror: 


When a man speaks with so much assurance, as Mr. 
Barney does, people—especially those who are un- 
accustomed to do their own thinking—are apt to think 
he must surely be right. I think, however, that he 
must be mistaken, and will give my regsons. Perhaps 
he, or some one or more of your contributors will be 
able to give reasons that will convince me that I am 
wrong. At any rate the discussién can do no harm, 
and I, for one, wish to get at thé truth. 

I think the discussion on this question depends on 
the meaning of ‘‘ Due North,” “ Due East,” &c. 

I have often heard it said that “ The Constitution 
of the United States should be construed to mean 
what its framers said, in after years, they intended to 
express,” and I think that the law in regard to the 
subdivision of fractional sections should be construed 
to mean, what its framers and duly authorized inter- 
preters say it means. The framers of our constitu- 
tion differed somewhat in their interpretation of that 
instrument ; but the general drift of their opinions 
was uniform ; so also, the authorized interpreters of 
the law in question have varied somewhat, but by 
collecting and comparing their decisions it seems to 
me that any one must be forced to the conclusion 
that Mr. Barney's interpretation of the law in question, 
is incorrect. I am under the impression, from read- 
ing Mr. Barney's article, that he will not admit that 
said law needs any interpretation. He seems to 
think the law so plain that no one can mistake that 
“Due North” means due north, that “ Due East” 
means due east, and nothing else. His is a trouble 
common to minds of mathematical training. He 
knows that two and two make four, and it is difficult 
for him to see why an idea cannot be expressed as 
definitely in werds, as by an algebraic formula. But 
the fact remains that all written language, and espe- 
cially all law, needs interpretation; else what is the 
use of dictionaries, and what the need of lawyers and 
judges? In Mr. Barney's article he quotes a Com- 
missioner as authority for his opinion that “Due 
North” is along or on the meridian, and that “ Due 
East” from a given point is at a right angle with the 
meridian. Now! said commissioner must have /or- 
gotten, and Mr. Barney must“ surely now that 


although on or along the meridian is in fact due | 


north, yet at right angles with the meridian is of in 
He must know that if he should start 
int designated in his article, and run at 
with the meridian a distance of six miles, 


from the 
right ang 


| 
he would be nearly one and one-half rods south of a 
| line running due cast from his starting point. 

If Mr. Barney is determined to adhere to the strict 

letter of the law in all cases, what will he do with the 
law which requires a township to be six miles square, 
and its eastern and western boundaries to be true 
| meridians—an impossibility, owing to the convergence 
| of meridians? 
Now let us see how men of acknowledged emi- 
| nence have construed the law in question. As long 
ago as 1847, the Secretary of State of Ohio published 
a pamphlet of instructions to County Surveyors. In 
the preface he acknowledges his indebtedness to 
“Wm. Brown, Esq., of Marion, and Sam’] Williams, 
Esq., of Cincinnati—practical and intelligent survey- 
ors—for valuable aid.” In his pamphlet he gives us 
an example of this rule, a section, in which we have 
all of the north line and more than half of the east 
line. He then quotes the law, and interprets, by in- 
closing in parenthesis, immediately after the words 
‘“‘case may be,” the following words, to wit: “ot 
course parallel to the section line; ” he then instructs 
his surveyors to run the quarter lines parallel to the 
given section lines, and their intersection to establish 
the center of the section. It will be seen by reference 
to Rule 4, and_Remark (given below) that the above 
instructions mean an intermediate course when more 
than two of the section lines are given. 


Gov. Carpenter, of Iowa, when he was Register of 
the State Land Office, published “ Instructions to 
County Surveyors,” in which he says: ‘In order to 
perform your duties properly, you need to understand 
the principles which governed the U.S. Deputy Sur- 
veyors.” According to Mr. Barney, all that a sur- 
veyor needs is the U.S. Law of Feb. 11, 1805. But 
what are the principles which govern the U.S. Dept. 
Surveyor? 

In the instructions from the Surveyor General to 
each Deputy, you will find words in effect as follows, 
to wit: “You will run the E. line of Section 36, to 
find the variation of the needle on that line, then ran 
the S. line of 36 to find the variation of that line; 
then from the S. W. corner of 36 run “ Due North” 
one mile, and establish the N. W. corner of 36; then 
run “Due East” tothe N. E. corner of 36; then from 
the N. W. corner of 36 run “ Due North,” &c., &c. 


Now! if you will examine the records of a Town- 
ship,as “returned” to the Department, and “accepted” 
by the proper authorities, you will see that the west 
line of 36 is run with the same variation of the needle, 
and intended to be parallel with the E. line of 36, 
but generally is mot parallel, and that the N. line of 
36 is run with the same variation, and intended to be 
parallel with the S. line of 36, but in being corrected 
has its variation changed. And generally you will 
find that the W. line of section 25 is run with a differ- 
ent variation from the W. line of 36. Now, by direc- 
tion of the Surveyor General, and by sanction of the 
authorities at Washington, these lines run “ Due 
North,” and “Due East;” although in fact do not 
run due north, or due east. Again, if you will ex- 
amine the accepted “return” of a section which is 
bounded on one side by a meandered body of water, 
you will generally find (where parts of three lines of 
the section are given,) that the two lines which run 
towards the water, have a different variation. Which 
of them has a due course? Both of them by sanction 
of the regularly constituted authorities, although if you 
will put a solar compass on either of them, you will 
probably find that it has sof in fact a due course. 

Surveyor General H. A. Wiltse, in his reply to 
Philip Chandler, of Poygan, Wis., of date Nov. 4th, 
1864, says, ‘The section to which you allude, the 
north part of which is a lake, is to be subdivided by run- 
ning from quarter corner to quarter corner on the east 
and west sides. Then from the quarter corner on the 
south side, run north at a variation which is a mean of 
the variation at which the east and west boundaries 
are establish the center of the section.” 


Your humble servant prepared a set of rules for the 
| guidance of Co. Surveyors, with the expectation that 
they would be embodied in instructions to Co. Sur- 
veyors, to be issued from Madison. These Rules, 
&c., were sent to the Commissioner of the General 
Land Office for approval or disapproval. The follow- 
ing was received in reply: 











DEPARTMENT OF THE INTERIOR, 
General Land Office. 
WASHINGTON, D. C., March 7, 1874. 
* ~ * * * * 
In reply, I have to say that I have duly examined 
the document prepared by Mr. Dorr, and find that it 


embodies correct and equitable principles, and in the 
main, in consonance with the surveying laws of the 
United States. 
* * 


* * * 7 
WILLIS DRUMMOND, 
Commissioner. 


Although some of the Rules, &c., when returned to 


me, were slightly altered by words interlined in red 
ink, yet the following rule and remark were un- 
touched, 


Rule 4. To.find the quarter lines through sections 


made fractional by a meandered body of water. 


1st. If a part, or the whole of the east line of the 


section, and of the west line also, is given, then a line 
running from the given quarter post to the meandered 
stream or lake, with a bearing which is half the sum 
of the bearings of the two section lines, will be the 
north and south quarter line; e. g. if the east line has a 
bearing of 6° 30’, and the west line a bearing of 6°, 


then must the said quarter line have a bearing of 6°15’. 
* * . * * * 


4th. The principles embraced in the previous parts 


of this rule will govern in establishing the east and 
west quarter line. 
* * 


* * * * 
Remark 2. The instructions from the Government 


say: ‘‘From the given quarter post run due north or 
south, or east or west, as the case may be, to the 
watercourse,” &c., but as north from any section cor- 
ner means along the section line, however much that 


may vary from due north; it follows that north from 
the adjacent quarter post on either side of said sec- 
tion corner, must be parallel with said section line, if 
only said line of the section is given. If both the 


east and west lines of the section are given, as 


both are held by the Government to run due north, 
cr south, it follows that the quarter line must 
take a bearing intermediate between the two. 

Similar reasoning is sound in regard to the east and 
west quarter line, and the eight lines also. 
* * * * * * 

Mr. HAWES. 

Although I think that Mr. Hawes’ Manuel is one 
of the most important books that a surveyor can 
possess, yet I think he is mistaken in his interpreta- 
tion of the phrase “Due North,” &c. Mr. Hawes 
was aclerk. In theory he was usually correct. It 
may be that he never “ran a line,” and it is possible 
that he never saw a compass. 

Mr. Burt. ° 

The mind that could invent the Solar Compass 
belonged to a man of rare ability. The instructions 
to surveyors, in the Key to his compass, are replete 
with common semse, and as far as the book goes, it 
has no equal. And his judgment in deciding that 
“Due North” in some cases, means an “interme- 
diate course,” has great weight with me. 

There is another consideration that I think has an 
important bearing on this question. Every practical 
surveyor knows that there is no instrument except 
the Solar Compass, with which he can go to any 
designated corner—at which he has not previously 
been—and run a due north course ; and that the so- 
lar compass is only reliable, when the sun shines. It 
often happens that there are weeks in succession, in 
which there is not enough sunshine to run a line 
half a mile long. 

Our Government is not one that requires us to 
“make bricks without straw.” A solar compass costs 
more than $200.00. Your paper shows that many 
county surveyors do not receive so much as'that for 
a year's services. And there are many counties where 
there are very few of the kind of lines in question to 
be run. I think it is not to be supposed that the 
tramers of the law in question intended to subject 
surveyors to such an unnecessary expense ; or to put 
the purchasers of the public lands to the trouble and 
expense ; or to put the purchasers of.the public lands 
to the trouble and expense of keeping ‘&*surveyor and 
crew of men waiting around one, two, or three weeks 
for sunshine enough to run a mile or two. 
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The U. S. Supreme Court has decided how a full 
section shall be subdivided. See U. S. S. C. of 
Wisconsin, have decided the question of proportional 
measurement in fractional sections ; but so far as I can 
learn, the courts have of decided what the meaning 
or intention of the law is, in regard to ‘* Due courses.” 

If the employers of Mr, Barney, or those of Mr. 
Hall, will bring suit to establish their lines, and carry 
it up to the Supreme court, I will pay $25.00 of the 
expense of said suit, provided the court decides that 
the phrase “‘ Due North,” as used in the U.S. Law 
of Feb. 11th 1805, always means on or along the 
meridian, and that “‘Due East” means at right angles 
with the meridian. 

In the absence of any court decision, it seems to me 
that we had better accept the decision of the majority 
of the eminent men who have given us their opinion 
on this subject. 

We see that the Secretary of State of Ohio, with his 
advisers, Mr. Brown and Mr. Williams, decided in 
our favor in 1874. Succeeding Secretaries of State of 
Ohio, have sanctioned that decision. 

Mr. Burt invented the Solar Compass in 
We have his decision in our favor. 

Surveyor General Wiltse decided in our favor in his 
reply to Philip Chandler in 1864. 

The Government has a/ways decided in our favor 
by accepting lines as having ‘* Due courses,” when said 
lines were not parallel, and the Government knew they 
were not. 

Commissioner Drummond decided in our favor, in 
his approval of Rule 4, above quoted. 

Governor Carpenter decided in our favor, by em- 
bracing Surveyor General Wiltse’s decision above 
noted, in his Instructions to Co. Surveyors. 


Yours Respectfully, 


1836. 


BF. DP. 


Subdivision of Fractional Sections. 


OconTo, Feb. 8, 1875. 
Mr. EDITOR. 

Mr. Hiram W. Barney does me the honor to 
notice at some length a communication of mine 
published in your November issue. 

I desire to reply and to add a few words upon the 
subject in controversy suggested by reading Mr. Bar- 
ney’s letter. 

Having stated plainly in my November letter why 
it was written and published in your paper, I have 
only to add now, that that statement was the exact 
truth. The great number of letters and diagrams 
which were sent to me, containing many evidences of 
deep interest in this question, such as long arguments, 
full of research, and instances from old and new 
records, quotations from General Land Office in- 
structions, and decisions of Courts, are a sufficient 
assurance that a large class of your readers will un- 
derstand and appreciate my motive for writing upon 
this subject. 

As Mr. Barney has extinguished me several times 
just as he does in the January number of the ENG1- 
NEERING NEWS, it is manifestly a hopeless under- 
taking for me to write at him any more. 

I now state definitely the point in controversy, as 
I understand it, and adduce some arguments in favor 
of the position most generally sustained, which I 
think have not been considered by surveyors generally. 

The question is upon the CONSTRUCTION of the 
Act of Congress approved Feb. 11, 1805, in so far as 
it relates to the subdivision of “ Fractional Town. 
SHIPS.” 

We contend that this act makes no provision for 
the subdivision of fractional sections ; that it relates 
solety to fractional townships and that under neither 
this or any other law of Congress, then enacted, 
were the interior lines of a fractional section to be 
established. 

The question is sot upon the practice of surveyors, 
however uniform it may be, except in so far as such 
practice may show how good surveyors understood 
the law. We concede that practice however uniform 
does not make law. We claim on the other hand 
that there is no binding force or obligation im 
by the replies of the Commissioner or Chief Clerk of 
the General Land Office, to letters of inquiry ad- 
dressed them by County Surveyors, except as such 


; ; : | 
replies are correct interpretations of the law. Mr. | 


the execution of the statutes affecting the subdivision 


Hawes, late “ Chief Clerk of Surveyors,” in his book, | of fractional sections—and to the uniform practice, 


at page 121 says, “It is not the province of the 
General Land Office to direct the operations of any 
but Government surveyors engaged in the public ser- 
vice.” 

In support of the position already taken, that the 
law of 1805 has nothing to do with the subdivision 
of fractional sections, I quote from a communication 
of Mr. Graham, of the General Land Office, of Jan. | 
2oth, 1820, and addressed tu the Surveyor General 
of Mississippi : . 

“In relation to the subdivision of fractional sec- 
tions, which forms the subject of your two commu- 
nications of the gth and 19th ultimo, I reply that | 
prior to the Act of Congress, passed on the 24th of | 
April, 1829, entitled “An Act making further provis- 
ion for the sale of public lands,” FRACTIONAL SEC- 
TIONS ARE NOT LIABLE TO BE SUBDIVIDED. It is 
here proper to premise that the technical meaning of 
a “ fractional section” is a tract of land not bounded 
by sectional lines on ail sides in consequence of the in- 
tervention of a navigable stream, or some other 
boundary recognized by law, and containing a “ss 
guantity than six hundred and forty acres.” 

I next quote from a letter from Mr. Gallatin, 
Secretary of the Treasury, written April 20th, 1805, 
to the Surveyor General at Marietta. The Secretary 
of the Treasury, at that time, was, ex-officio, Chief 
of the Land Department, exercising an active super- 
vision. Therefore, this construction of the act co- 
temporary with its passage, is essentially important 
and decisive. 

“In relation to the duties of the Surveyor General 
under the first section of the last mentioned act, two 


questions will arise: First, must he in the tract there- | 


| “* settled.” 





in directed to be subdivided run the doundary lines of 
fractional as well as of entire sections? Secondly. 


If such be the intention of the law, in what manner | 


shall those lines be run, since the mode prescribed, 
viz: running lines from the mile corners to the Oppo- 
site corresponding corners, is inapplicable to every 
fractional tract ? 

“To the first question, I have no hesitation in 
answering in the affirmative; and as the mode fixed 
by the second rule of the second section of the act 
is expressly confined to the case in which the bonndary 
lines shall] not have been run by the surveyor general, 
and would, in practice, be more inconvenient than | 
that which you suggest, you are authorized, in my 
opinion, to direct your assistants to run those divi- 
sionary lines, of fractional tracts, where no opposite 
corresponding corners can be fixed, AS NEARLY AS 
POSSIBIE ‘PARALLEL TO THE EXTERIOR {INES OF 
SUCH TRACTS.” 

Mr. B. J. Brown, attorney at law, residing at Me- 
nominee, Mich., incorporates the foregoing extracts, 
in a legal opinion written by him, at request of clients 
who were principal owners in the Section 2, ‘I’. 31. R. 
27 W., Michigan, where this controversy originated, 
and when Mr. Barney ran his “due course” lines in 


opposition to those ran at intermediate courses by | 


me. Col. Arthur Jacobi, C. E., of Green Bay, Wis., 
was employed by other parties in interest to subdi- 
vide the same section, and by request, ran the interior 
subdivision lines due east and west, and north and 
south. 

I now further quote from Mr. Brown's opinion. 


“Menominee, Mich., Aug. 22, 1873. 
A. A. Carpenter, Esq , Chicago, Ills. 

Dear Sir.—Fractional Sec. 2, Town. 31, Range 27 
W., in the State of Michigan, close upon Green Bay 
and Menominee River. A subdivision line between 
the N.W. \& of S. W. % and Lot 3 on the North, 
and Lots, 4, 5, and 6 on the south, was run by R. L. 
Hall, surveyor, Oct. 10, 1867. S. 88° 45’ 30” E. 
This line was run with an intermediate course. Sub- 


sequently, August 1, 1873, Arthur Jacobi, Surveyor, | 
ran another subdivision line, from the same point | 


with a due east course. 


You request my opinion as to which of the lines is | 


correct. 
I have given your inquiry patient and careful con- 





sideration, and have reac a decided conclusion 
that the line run by Mr. Hall, with an intermediate 
course, is in strict conformity to law—to the contem- 
poraneous instructions of the Land Department upon 


until within a comparatively recent period.” 

Then follows his digest of laws, &c., at length. 
The opinion was printed and distributed in pamphlet 
form. 

I have referred at considerable length to this opin- 
ion to show howthe case which Mr. Barney speaks of 


| as “definitely settled years ago” stand at present. 


While respectable surveyors disagree as to the cor- 
rect solution of the question, and no decisions of 
‘ourt are known to exist as precedents directly ap- 
plicable, it is of course an open question and is not 
I am credibly informed that prominent 


| attorneys at Green Bay were applied to for an opinion 


by parties who wish to establish the due course rule. 
They examined the law carefully and gave an opinion 
supporting the “intermediate course” lines. As I 
have never heard this statement disputed, I presume 
it is correct. 

It seems to me folly to undertake to settle this and 
like questions by assertion, ‘There is a difference. 
Surveyors who read the act of 1805 conscientiously 
seeking for a correct rule of practice, and in connec- 
tion with that act read such letters from Mr. Jos. S. 
Wilson, late Commissioner of the General Land 
Office, as Mr. Barney publishes, and also read the in- 
structions on same sybject, contained in Mr. Hawes’ 
book, can hardly be blamed for adopting the rules 
enunciated so positively by such authorities. 

If the Commissioner of the General Land Office 
and the “Chief Clerk of Surveys,” are not informed 


| as to the correct interpretation of these land acts, 
| who is likely to be? 


On the other hand, when surveyors, at great cost 
of time and labor, ascertain that another rule, vitally 
different, is sanctioned by other and prior holders of 
the same official position, and by the almost universal 
practice, and that no decision in point has been made 
by the courts, are they not justi in adopting that 
other rule as correct? 

And now what is all this to accomplish? It has 
long been hoped that the case above referred to, 
would find its way into the courts and be decided. 
But it does not as yet. 

Mr. Brown suggests that this matter be again 
brought to the notice of the proper officer of the 
Land Department at Washington, and an opinion be 
obtained which “can hardly fail to disavow 
the action of Mr. Wilson and thus relieve his (the 
present) administration of the office from any re- 
sponsibility therefor. 

Probably this would be sufficient. Some action is 
needed. Employing the language of the legal opin- 
ion already* qucted, “a ministerial officer of the 
Government oversteps the line of his official duty and 
undertakes to advise pene parties of their rights 
under the laws of the United States. The intention 
was well enough ; the results have been widespread 
confusion and uncertainty, as scores of letters from 
surveyors in all parts of the West—which I have 
been permitted to examine—abundantly attest.” 

Which ever rule is correct, surveys are being erro- 
neously made under one. or the other of them. The 
interests involved are large, and if 1 may succeed in 
so calling attention to this matter, as to have some 
better understanding and agreement among survey- 
ors, I shall not .hrink from being the subject of Mr. 
Barney's “ merriment.” 

Respectfully, 
RICHARD L, HALL. 


CoaL STRATA OF THE UNITED 
StateEs.—Professor Hitchcock states that 
the total area of the coal-fields of the 
United States amount to 230,659 square 
miles; besides those coal strata which be- 
long to other formations than the carboni- 
ferous, as for instance, those of Virginia 
(Triassic), of the territories west of the 
Missouri river (Cretaceous), and those in 
California, Alaska, &c. 
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BOOKS RECEIVED. 





Report of Committee on “RAPID TRANSIT AND | 


TERMINAL 
New 


FREIGHT FACILITIES IN AND ABOUT 
York City.” 
Engineers. 


American Society of Civil | 

New York, February, 1875. 

REPORT OF THE 
1874. 


ACUSHNET WATER 
New Bedford, 1875. 


Town Survey Commission of Kings County, L. I. 
Report of Superintendent of Survey. 
McElroy, C. E. Brooklyn, 1874. > 


Samuel 


Report of the Board of State Engineers to the 
General Assembly of Louisiana for the year 1874. 
New Orleans, 1875. 


Report of the Levee Commission of Engineers to 


the Governor of Louisiana. New Orleans, 1375. 


COMMUNICATIONS RECEIVED. 





A. J. P.. Co. Surveyor, South Haven, Mich. 


“ Questions in Practical Surveying.” 


F. H., Co. Surveyor, Mich. 
of Land Marks.” 


“On the preservation 


J. B., Co. Surveyor, Lancaster, Wis. 
of the Compass.” ‘ 


H. W. Barney, Co. Surveyor, 
“On the question of Due North.” 


W. L. Coffinberry, Esq., C. E. and Surveyor, 
Grand Rapids, Mich. ‘On the Due North” ques- 
tion, and “ Subdivision of Fractional Sections.” 


** Variation 


Wonewoc, Wis. 


B. C., City Engineer, Des Moines, Iowa. “A 
Table of Ordinates for use in the construction of 


elliptic and semi-elliptic arches.” 





THE ANTIQUITY OF [RON.—We are relieved from 
any doubt as to whether iron was in use 3400 years 
ago, by the discovery of a wedge or plate of iron im- 
bedded in the masonry of the great Pyramid itself. 
‘This instructive relic, like the half fused magnifying 
lens found at Pompeii, throws much light on questions 
of early workmanship. It has been a great puzzle to 
those who attributed the first use of iron to a date not 
more than 2900 years back, how such sharp and well 
defined hieroglyphics could have been cut by the an- 
cient Egyptians on porphyry, granite, and the hardest 
stone. From the certain proof that iron has been 
produced and wrought in the age of King Cheops, 
5400 years ago, we can better undetstand how the 
innumerably and exquisitely sunk symbols and figures 
were wrought on tombs, temples and sarcophagi. 
and more than that, from the great similarity in the 
mode of treatment that prevailed from the time of the 
Ptolemies back to the very earliest known Egyptian in- 
scriptions, we have something very closely approach- 
ing a proof of the use of iron as far back as the fifth 
Egyptian dynasty, if notin the time of Moses him- 
self——that is to say, six thousand three hundred years 
ago. 








OXYGEN GAS, when enclosed in a thin glass tube, 
will show itself under the action of a magnet to be 
paramagnetic, inclining north and south like iron; 
and while nitrogen, hydrogen, and carbonic acid gases 
remain unaffected, .phosphorus, leather, and wood, 
show themselves to be diamagnetic, and arrange 
themselves equatorially from east to west. 


BoarD for | 


i ing eastward. 


The Invention of the Hot Blast. 





| To THE EpiTor oF THE IRON AGE— 


DEAR S1R:—I see by an article in your paper of 
| Dec. roth, that Dr. Frederick W. Geisenheimer, of 
Schuylkill county, Penn., is credited with having in- 
vented and first introduced the hot blast. Allow me 
to state that the hot blast was introduced in Wales as 
early as the year 1825, and in 1829 was successfully 
introduced at the Varteg Iron Works, Monmouth- 
shire, South Wales, where I served my time as an 
apprentice, and worked on patterns for the hot blast 
apparatus. The pipes at that time were oval, and 
measured inside 6x15 inches. They were laid in two 
rows the length of the oven, at an angle of 45°. 
There were 12 in number, passing through the oven 
between the blowing engine and tuyeres. ‘The con- 
struction of the ovens, and the arrangement of the 
pipes, etc., were under the direction and management 
of Mr. Kendricks, one of the proprietors of the 
works. 

He told my father and me that he had tried, 
the heating process at his hollowware foundry, in 
Staffordshire, England, and stated to us at that time, 
that previous to its introduction at his foundry, he had 
to use the very best No. 1 foundry pig, whereas he 
was then using only a good bright iron with equal 
success. 

The hot blast was used in two other works—in 
Scotland and in North Wales—betore being introduc- 
ed in the Varteg. Yours, respectfully, 

T. W. Jones. 


A Papal Boundary Line. 








In his first voyage, at nightfall on Sep- 
tember 13, 1492, being then two and a 
halt degrees east of Corvo, one of the 
Azores, Columbus observed that the com- 
pass needles of the ships no longer 
pointed a little to the east of north, but 
were varying to the west. The deviation 
became more and more marked as the ex- 
pedition advanced. He was not the first 
to detect the fact of variation, but was in- 
contestably the first to discover the line 
of no variation. On the return-voyage the 
reverse was observed; the variation west- 
ward diminished until the meridian in ques- 
tion was reached, when the needles again 
pointed due north. Thence, as the coast of 
Europe was approached, the variation was 
to the east. Columbus, therefore, came to 
the conclusion that the line of no variation 
was a fixed geographical line, or boun- 
dary, between the Eastern and Western 
Hemispheres. In the bull of May, 1493, 
Pope Alexander VI accordingly adopted 
this line as the perpetual boundary be- 
tween the possessions of Spain and Por- 
tugal, in his settlement of the disputes of 
those nations. Subsequently, however, 
it was discovered that the line was mov- 
It coincided with the me- 
ridian of London in 1662.— Selected. 





THE increased use of steel rails threatens to des- 
troy the iron rail production of the north of England, 
and the present idleness and consequent distress to 
labor there are largely attributed to this. 


Accuracy of American Civil Engi- 
neering. 





As the Musconetcong tunnel (jus: 
bored through the mountain of that name, 
on the line of the Lehigh Valley Rail- 
road), is one of the longest this side of 
the Mississippi, is almost exactly one 
mile long, the following technical details 

may be interesting to civil engineers :— 

The headings of the tunnel met on the 
16th December, and on testing the align- 
ments, levels, and distance, the following 
were found to be the errors :— 

The alignments tested to four-hun- 
dredths (0.04) of a foot, or a little less 
than half an inch. 

Levels were run over a mountain 5000 
feet long and 450 feet above grade; also 
into the tunnel at each end about 2500 
feet, to point where headings met. These 
tested to fifteen-thousandths of a foot, or 
less than one-fifth of an inch. The chain- 
ing, carried by steel tape measurements 
over the same distance, tested on the head- 
ings coming together, to fifty-two-hun- 
dredths of a foot, or six and four-tenths 
inches. 

To the non-professional reader, it may 
be necessary to explain that a hole one 
mile long was bored through a mountain 
over 400 feet high—that this hole was 
bored from the two opposite sides of the 
mountain at the same time, and that the 
deviation of the centres of these two 
holes on meeting in the centre of the 
mountain, is termed the “error of align- 
ment.” 

As the slightest error of observation or 
of calculation, would be productive of the 
most disastrous consequences, the highest 
class of engineering skill and of instru- 
ments are absolutely necessary, and the 
results enumerated above, show that in 
works of this class, our civil engineers are 
not behind their European brethen,—the 
“error of alignment” of the Mt. Cenis 
being three feet, and the difference of level 
two feet ten inches. 

The instruments used were made by 
the firm of HELLER & Bricutty,of Phil- 
adelphia. 





Precious STONES IN CALIFORNIA.— 
Protessor B. Silliman has recently called 
attention to the probable occurrence of 
small diamonds in the sands left in the 
sluices of hydraulic washings in Califor- 
nia. A microscopic examination of a 
sample of these sands, from Cherokee, in 
Butte county, revealed the existence of 
numerous crystals of hyacinth or zircon, 
associated with crystals of topaz, frag- 
ments of quartz, black grains of chromite 
and titanic iron ore, and ‘a few small 
masses of a highly refracting substance, 
which, from its physical and chemical 
characters, i is believed to be true diamond. 
The occurrence of diamonds in California 
has long been known, although not under 
these circumstances. 





